INTRODUCTION
============

Most prostatic calcifications are found when urologic symptoms are present; however, they can also be fortuitously discovered during radiological screening for other internal diseases. Prostatic calcifications are often found in men with benign prostatic hypertrophy or prostate cancer \[[@B1]\]. Nevertheless, whether such fortuitously discovered prostatic calcifications have clinical significance or whether they are relevant factors for urologic disease remains unknown \[[@B2]\]. Moreover, the definition and classification of prostatic calcification has yet to be well established, and only a few studies have been conducted on the prevalence of these calcifications. In the studies that have been conducted, the frequency of prostatic calcification was found to vary. Fox \[[@B3]\] identified prostatic calcifications in 484 of 3,510 people (13.8%) who underwent radiological examination in the pelvic region. Conversely, Sondergaard et al. \[[@B4]\] reported prostatic calcifications in 99% of 300 autopsy cases, whereas Horio \[[@B5]\] reported prostatic calcifications in 100% of biopsies of patients over 30 years of age. However, research on the prevalence of these calcifications in Korean men is even more scarce.

We examined the frequency of prostatic calcifications in patients who visited our hospital and received a prostate screening among other health examinations and in patients who received a prostate screening after visiting the outpatient department of our hospital for lower urinary tract symptoms as their primary complaint. Furthermore, we evaluated the relationship and clinical significance between the presence of prostatic calcifications and lower urinary tract symptoms.

MATERIALS AND METHODS
=====================

The exams were conducted by one urologist on a total of 479 men who visited the Urology Outpatients Department and the Health Promotion Center (HPC) at our hospital from January October 2009 to October 2010. Patients with acute urinary tract infections, such as pyelonephritis or prostatitis; patients who had undergone surgery or radiation therapy of the lower urinary tract organs; and patients with evidence of prostate cancer were excluded. A total of 268 healthy men visited the HPC for regular prostate screening and received examinations, and 211 patients with lower urinary tract symptoms visited the Urology Outpatients Department and received urological examinations. The histories, physical examinations, and International Prostate Symptom Scores (IPSSs) were checked for both groups. In addition, a blood test to evaluate the prostate-specific antigen (PSA) level, a digital rectal exam, and transrectal ultrasonography (TRUS) were performed. Prostatic calcification and prostate size (prostate volume) were measured during the TRUS. Fine and small hyperechoic calcifications (\<2 mm along the major axis) and calcifications with no echoic mass in the ultrasound were not considered prostatic calcifications in this study. When the distribution of calcification existed across multiple locations, they were added together. In these situations, the group with a calcification size greater than 2 mm was included in the group with prostatic calcification; these were further classified into a group with one prostatic calcification and a group with two or more prostatic calcifications ([Fig. 1](#F1){ref-type="fig"}). Based on the above ultrasonographic classifications for prostatic calcification, the group of men who visited the HPC and the group of patients who visited the Urology Outpatients Department were again further divided into two groups: one group without prostatic calcifications and the other group with prostatic calcifications. In addition, subgroups were created based on the locations of the calcifications with respect to the distance from the urethra: when calcifications were present within 0.2 cm of the urethra, the patients were placed in the central calcification group, and the patients with calcifications greater than 0.2 cm from the urethra were placed in the peripheral calcification group. All patient data were collected retrospectively. Data were analyzed via a Student\'s t-test and chi-square test using SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA). A p-value \<0.05 was considered significant.

RESULTS
=======

1. Overall patient characteristics
----------------------------------

A total of 479 patients participated in this study. Of these, 268 healthy men visited the HPC at our hospital for regular prostate screenings, and 211 patients visited the Urology Outpatients Department at our hospital owing to lower urinary tract symptoms and received urological examinations. The average ages for the two groups were 51.4±7.5 and 63.5±10.0 years, respectively; thus, the average age of the group of patients who visited the Urology Outpatients Department was significantly higher (p\<0.05). For the patients who visited the HPC and those who visited the Urology Outpatients Department, the overall IPSSs were 8.1±7.9 and 15.3±8.5, the voiding IPSSs were 4.7±4.1 and 8.4±5.9, and the storage IPSSs were 2.8±2.5 and 6.3±3.7 (p\<0.05 for all), respectively, indicating that all IPSSs were significantly higher in the group of patients who visited the Urology Outpatients Department. The PSA levels were also significantly higher in the patients who visited the Urology Outpatients Department (1.03±0.88 vs. 2.49±3.54; p\<0.05) ([Table 1](#T1){ref-type="table"}).

2. Comparison of prostatic calcification rates and characteristics between the group visiting the hpc and the group visiting the urology outpatients department
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Of the 479 patients, prostatic calcifications were found in 199 (41.5%) by use of TRUS. Prostatic calcifications were found in 97 (36.1%) of the 268 men who visited the HPC for regular screenings; however, they were found in a significantly higher percentage of 102 (48.3%) of the 211 patients who visited the Urology Outpatients Department with lower urinary tract symptoms (p\<0.05). A comparison of the numbers of prostatic calcifications did not reveal a significant difference (p=0.377), with 39 of 97 (40.2%) and 44 of 102 patients (43.1%) having one calcification. Moreover, there was no significant difference between the two groups even in the location of the calcification: 68 of 97 patients (69%) had a calcification in the central location, whereas 64 of 102 patients (62.7%) had a calcification in the peripheral location (p=0.172). In addition, no significant differences were observed regarding the size of the calcifications in the two groups ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

Many authors have shown that prostatic calcifications are often found in men with benign prostatic hypertrophy or prostate cancer \[[@B1]\]. Nevertheless, whether such fortuitously discovered prostatic calcifications have clinical significance or whether they are relevant factors to urologic disease remains unclear \[[@B2]\]. Leader and Queen \[[@B6]\] claimed that a small prostatic calcification is not clinically significant and occurs physiologically during the aging process. In addition, Klimas et al. \[[@B7]\] also stated that prostatic calcification is formed as the corpora amylacea is calcified, which is one of the pathophysiological phenomena that occur during the aging process. To date, prostatic calcification has thus been accepted to occur as a matter of course during the aging process without resulting in specific symptoms \[[@B8]\].

However, the pathogenesis of prostatic calcification remains unclear. Some reports have indicated that prostatic calcification is associated with lower urinary tract symptoms. Kirby et al. \[[@B9]\] also stated that chronic prostatitis occurs due to the reflux of urine into the prostate, which can affect the formation of prostatic calcification. Geramoutsos et al. \[[@B1]\] reported that the majority of large calculi among the prostatic calcifications are associated with chronic prostatitis and lower urinary tract symptoms, whereas Shoskes et al. \[[@B10]\] claimed that prostatic calcification in patients with chronic pelvic pain syndrome is related to infection, bacterial colonization, and the duration of symptoms.

Based on these studies, we evaluated the differences in the frequency of prostatic calcifications between patients who did not complain of lower urinary tract symptoms and patients who did. As a result, prostatic calcification was found in 97 of 268 men (36.1%) who visited the HPC for a regular screening. Conversely, calcifications were found in 102 of 211 (48.3%) patients who visited the Urology Outpatients Department complaining of lower urinary tract symptoms (p\<0.05). The HPC and Urology Outpatients Department groups also had differences in IPSSs, with overall IPSSs of 8.1±7.9 and 15.3±8.5, voiding IPSSs of 4.7±4.1 and 8.4±5.9, and storage IPSSs of 2.8±2.5 and 6.3±3.7 (p\<0.05 for all), respectively. Based on these findings, the patient group that visited the HPC was characterized as not having lower urinary tract symptoms, whereas the group that visited the Urology Outpatients Department was characterized as having lower urinary tract symptoms. We used these group classifications to evaluate the correlation between lower urinary tract symptoms and prostatic calcifications.

This study had several limitations. Given that the group who visited the HPC did not visit because of urologic discomfort for the purpose of undergoing an examination, additional examinations, such as uroflowmetry and post-voiding residual urine sonogram and the use of a voiding diary, were not performed. In addition, the subject group was restricted because the prostate exam was available as an optional exam at the HPC. Despite these limitations, we were able to infer a correlation between lower urinary tract symptoms and prostatic calcifications through our findings. The lower urinary tract symptoms for the group visiting the HPC were mild, with an overall IPSS of 8.1±7.9. In addition, their voiding symptoms and storage symptoms were all significantly low. Despite these findings, their prostatic calcification rate was significantly low compared with that of the group who visited the Urology Outpatients Department, which exhibited moderate to severe lower urinary tract symptoms and had an overall IPSS of 15.3±8.5. Last, a restricted amount of data and the difference in the age distribution between the 2 groups may have led to the imbalance in the average ages of the 2 groups, which may have been a factor affecting lower urinary tract symptoms. We expect that the limitation above could be resolved by accumulating data in the long term from more patients.

Kim et al. \[[@B11]\] reported that the presence of central calcification in the prostate transition zone is associated with prognosis after prostatectomy, and Cha et al. \[[@B12]\] claimed that the presence of prostatic calcification in the prostate transition zone near the urethra can aggravate lower urinary tract symptoms. Furthermore, Park et al. \[[@B2]\] stated that prostatic calcification would probably affect the relaxation of the prostate, which would be an interfering factor during urination. Accordingly, we evaluated the differences in the characteristics of prostatic calcifications between our two groups. To compare our two groups according to location of the calcification as described by the aforementioned studies, we arbitrarily divided the location into central and peripheral locations, with 0.2 cm as the cutoff for peripheral classification.

Peeling and Griffiths \[[@B13]\] claimed that small-sized calculi are scattered according to the echogenicity of prostatic calcifications by ultrasound. They referred to calculi that were mainly spread across the prostate gland and in the prostatic cyst as \"A-type.\" Kim et al. \[[@B14]\] commented that the A-type of prostatic calcifications do not affect lower urinary tract symptoms. The fact that there were also many incidences of multiple calculi found in our patients who visited our HPC and given that there were more differences in the size of the prostatic calcifications between the two groups when the calculi were less than 1.5 cm suggest that future studies on larger patient groups are necessary. Nevertheless, no significant differences were identified in this study between those with lower urinary tract symptoms and the distribution characteristics, sizes, or numbers of prostatic calcifications. Other limitations of this study are that there was a lack of references to aid in setting the criteria for measuring the size or distinguishing the location of calcifications when TRUS was performed and that errors resulted from performing ultrasound by use of unestablished criteria.

CONCLUSIONS
===========

The frequency of prostatic calcifications identified through TRUS was higher in the group of patients who visited the Urology Outpatients Department with moderate to severe lower urinary tract symptoms than in the group who visited our HPC with no or mild lower urinary tract symptoms. However, when the characteristics of the calcification were compared, there were no significant differences in their numbers, sizes, or locations. This result leads us to believe that although prostatic calcifications can aggravate lower urinary tract symptoms, there are no differences in the numbers, sizes, or locations of these calcifications. Given that this is a field in which few studies have been conducted, additional studies with more patients are necessary. Moreover, establishing a precise definition of the locations and sizes of prostatic calcifications and using a more accurate method to measure calcification should be encouraged.
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![(A) Prostate calcification. (B) Multiple prostate calcifications. (C) Measurement of the size of the prostate calcification. (D) Measurement of the size of the prostate calcification when multiple calcifications were present. (E) Central prostate calcification. (F) Peripheral prostate calcification (left, coronal view; right, sagittal view).](kju-53-330-g001){#F1}
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Values are presented as mean±SD.

HPC, health promotion center; PSA, prostate-specific antigen; TRUS, transrectal ultrasonography; IPSS, International Prostate Symptom Score; QoL, quality of life.
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HPC, Health Promotion Center.
